Abstract. The first factor of the prime cyclotomic fields for all primes < 200 is computed by means of a determinantal formula, correcting some errors in tables of Kummer.
Let p = 2m + 1 be an odd prime. Let f be a primitive pth root of unity, and let R be the field of rationals. It is well known that if h is the class number of the cyclotomic field Ä(f), and h0 the class number of the totally real subfield Ä(f + 1/f), then h is divisible by h0. The quotient h/ho is denoted by h*, and is known as the first factor of h. A complete discussion of these matters is to be found in the beautiful book [1] by Borevic and Safarevic, where a table (uncredited) of h* is given for all odd primes p < 100. Presumably, this table is due to Kummer, who computed h* for all odd primes ^ 163 (see [2] and [3] ). The numbers h* are quite difficult to compute, and it is of some interest to verify and to extend the above-mentioned tables. The importance of h* stems from the fact that the prime p is irregular if and only if p divides h*.
It turns out that Rummer's tables are not error-free: the values of h* corresponding to p = 103, 139, and 163 are incorrect. The fact that p = 103 is irregular, and was correctly identified to be so by Kummer, is explicable by his method of computation.
Let g be a primitive root modulo p. Define The computation of det (B) for all odd primes < 200 was carried out as a test of a program of the author's which finds the exact solution of a system of linear equations with whole number coefficients, and which also produces the determinant of the system. Storage requirements limit the program to systems of 100 equations or less, which is sufficient to accommodate the above mentioned primes. The program incorporates a check by direct multiplication which guarantees the accuracy of the results obtained. In addition, it is known that the irregular primes under 200 are p = 37, 59, 67, 101, 103, 131, 149, 157; and in each of these instances h* is divisible by p, furnishing an additional check on the computation. For p = 157, h* is divisible by p2, as was already noticed by Kummer [3] . This suggests the conjecture: There are infinitely many primes p such that h* is divisible by p2, or indeed Table 1 gives the values of p and h*. Table 2 gives the factorization of h*, and was computed by D. H. Lehmer. The author had determined all prime factors < 105 of h*, but was unable to produce all factors, because of lack of machine time. Professor Lehmer kindly remedied this situation.
There are some interesting points in the tables. Thus for p under 200, h* is even only for p = 29,113,163, and 197; and in all of these cases h* is divisible by 4. There is thus a distinct possibility that h* is never singly even. Also h* is composite for all primes p such that 59 ^ p t¿ 199, prompting the somewhat dubious conjecture that h* is always composite except for finitely many p. Also h* is square-free in 29 of the 45 cases given; and 29/45 = .64444 ■ ■ ■ does not compare too badly with 6/ir2 = .60792
